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Simulation and Experimental Study on Nonlinear Stress
of Diaphragm Couplings

SONG Duo, LIU Xinxin, ZONG Hao, WANG Chengyu
(No. 703 Research Institute of CSSC, Harbin, China, Post Code: 150078)

Abstract; Diaphragm couplings are widely used in various shafting connections due to its good compen-
sation capability in axial and angular misalignment, and their mechanical properties directly affect the
safety and stability of shafting operation. Nonlinear stress characteristics simulation model of diaphragm
couplings was established based on ANSYS finite element simulation software, considering contact nonlin-
earity and large deformation effects. The magnitude and distribution of diaphragm stress under single
loads in the torsion, axial, angular and radial directions of the diaphragm coupling were analyzed. Final-
ly, static torsion and tensile tests were conducted to verify the accuracy of the simulation model. The re-
sults show that the diaphragm stress is concentrated at the edge of the diaphragm bolt hole, the diaphragm
waist,, and near the edge of the contact surface between the diaphragm and the gasket. The outermost dia-
phragm is most susceptible to damage under overload or alternating loads.
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Fig. 1 Schematic diagram of diaphragm coupling structure
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Tab. 1 Diaphragm group structure parameter table
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Fig. 2 Finite element mesh model of diaphragm coupling
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Fig. 3 Diaphragm coupling contact settings
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Fig. 4 Boundary constraints and load settings for

diaphragm coupling stress simulation

under a single load



- 16 - wome 3 o TR 2024 4E
2 %Fﬂﬁﬁ‘l‘ﬂﬁ}#ﬁijﬂﬁﬁzﬁ%ﬁﬁ N F1/MPa
192.300 Max
2.1 HERHTHEEEA . RERTS
S22 3 000 Al 1500 N-m £ FH1 | okes \
S, WS 22 1A LT G 1 5 240, 75 5 T e A *\4

Tl = B A R R R 1V 2= P R 2=
5 R R R AN 172 A, WL 5 i

HIPE 5 (a) AT, FEAHAR AT VR T T 1R A 2
LR SN R 52 BV BRI AR TN, 52 TR B
Fr Wy A S i AR T | AT RE Hh B2 e B A iih 23
JEBE R BN X FR 7 B, 5 (b) 5 (e) ml
N i DE RN N Y NS OV E L
TENE A SR AL 3L, MR A2 FHAR AR I R fie K5 A%
ISR R TERR R AL, BLRET M, i 5(d) mT
R EERZ DI R AR B niE 5 (e)
AR, 252 IR R 5 R A 8N T B 2 5 X A
Aii SNZBER 2 B B RSBk, Bk B,
R B g A SZ AR AR A ST, A 7 g S A e
Fr A fLID KRR | DI, A 5y S e FE S5 RAIR

A5 fmm oo a2
2.6419 Max CEBEE
1.0000
0.8750
i
0.3000 B
03750 ‘ A 13
0.1250 — Wik
0 Min VA

N F1/MPa
288.9600 Max

(b) %61 500 N + mb i 1552500 ) =

(J

(c) 1543 000 N - mbs} 3l [ 2555 11 == B

R F1/MPa
982.6660 Max
873.8900

70
-348.300 Min

(d) {141 500 N - mAtgI IR S = E

10F @ Y

0.8 - —#—1500N - m-fEHFLil
—@—3 000 N - m—HifELb

0.6 -

il "'*--_.-.-—-—r'""

0.2
0 2

B KRR F1/10° MPa

4 6 8 10 12 14
JE R R %
() & E R B KRR S84k
B5 B—HERETMEANAKRNEER
BRREXREINATH
Fig. 5 Magnitudes of diaphragm stress and maximum
equivalent stress change of each layer diaphragm

under a single torque load
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Fig. 6 Magnitudes of diaphragm stress and maximum
equivalent stress change of each layer diaphragm

under a single axial displacement load
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Fig. 7 Magnitudes of diaphragm stress and maximum
equivalent stress change of each layer diaphragm

under a single angular deflection load
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Fig. 12 Deformations of diaphragm coupling during static
torsion test and experimental and simulated circumferential
stress values at various measuring points of the

diaphragm under different torques
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Fig. 13 Deformations of diaphragm coupling during static
axial tension test and experimental and simulated
stress values at various measuring points
of the diaphragm under different

axial displacements
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